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Abstract
With COVID 19 having changed the world’s perception on daily hygiene, people are
aiming to improve the rate and efficacy of their hand washing. Autistic children, having a history
of challenges with daily living skills, may need support when learning the skill of hand washing.
The current review discusses interventions used to teach autistic children effective hand washing
and investigates if those interventions meet criteria to be considered an evidence-based practice.
Six studies met the inclusion criteria and data were synthesized narratively. Given the
importance of hand washing in society, more research is necessary to achieve optimal outcomes.
The review concludes with ideas for further research in using evidence-based practices to teach
autistic children effective hand washing.
Key words: autism, hand washing, EBP for hand washing, ASD
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Teaching Autistic Children to Independently Wash Their Hands: A Systematic Review of
Behavioral Techniques
Daily living skills are an important part of adult life, requiring an adult to engage in
independent activities throughout the day. Daily living skills are made up of a variety of separate
skills, including but not limited to, cleaning, cooking, and personal hygiene. When one cannot
independently and competently complete tasks of daily living skills, the quality of life for that
individual becomes challenging (Ayres et al., 2011; Lee et al., 2008). Ensuring that daily living
skills are taught to children is one way we encourage independence as adults (Bal et al., 2015).
Hand washing is a crucial task within daily living skills that reduces the risk of illness and
increases quality of life (Alzyood et al., 2020). Parents of autistic children typically make daily
living skills a priority when planning for acquisition of skills throughout their child’s life
(Heiman, 2002). Due to a variety of learning challenges and behaviors, autistic children often
require intensive teaching to acquire specific skills, such as daily living skills (Liss et al., 2001;
Smith et al., 2012). With interventions, such as applied behavior analysis using evidenced-based
practices, the success rate of daily living skills acquisition for autistic children and adults is
higher (Matson et al., 2012; Pierce et al., 1994).
Hand Washing
Hand washing is an effective way to combat viruses and bacteria that can lead to illnesses
and diseases (Burton et al., 2011; White et al., 2020; Aiello et al., 2008). By keeping our hands
clean, we reduce the risk of getting both ourselves and others sick. Germs such as Salmonella,
norovirus, and E. Coli can get onto our hands by our daily routines, such as going to the
bathroom, picking up waste after our animals, changing the diaper of a baby, or cooking with
raw meats that may have animal feces on them (Burton et al., 2011; Todd et al., 2010). A gram
1

of human feces can contain 1 trillion germs (Franks et al., 1998). Being in contact with feces,
however, is not the only source of harmful germs. Coughing and sneezing into our hands or on
objects, can also be a source of an abundance of germs (Burton et al., 2011). Because germs can
be passed to others through the touching of everyday objects, when we do not properly wash our
hands, we not only leave ourselves vulnerable for germs to grow into illness and disease, but we
leave others open to that risk.
Washing hands with soap and warm water removes germs and prevents illnesses and
spread of infections to others (Burton et al., 2011; White et al., 2020; Aiello et al., 2008).
Throughout the course of the day, people engage in automatic behaviors such as touching their
face, including their eyes, nose, ears, and mouth. Touching various parts of the face with infected
hands allows germs to enter the body causing risk of infection and illness. When germs are not
washed away, they also have the ability to multiply. Germs can multiply in certain drinks and
foods, which can cause a large number of people to become ill from one person not washing
properly (Todd et al., 2010). In the general population, washing hands has been shown to reduce
respiratory illnesses by 16-21% (Aiello et al., 2008; Rabie et al., 2006). In a school setting,
washing hands reduced children being out sick due to gastrointestinal illnesses by 29-57%
(Wang et al., 2017). 1.8 million children die annually from diarrheal diseases and respiratory
infections, with diarrheal diseases and pneumonia being the leading causes of death amongst
young children internationally (Lau et al., 2012). Washing hands effectively reduced diarrhea in
a healthy group by 23-40% (Aiello et al., 2008; Ejemot et al., 2008; Freeman et al., 2014) and by
58% in people with weakened immune systems (Huang et al., 2007) hand washing in general
would increase protection from diarrhea in about one out of three young children (Aiello et al.,
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2008; Ejemot et al., 2008), and one out of five with respiratory infections (Aiello et al., 2008;
Rabie et al., 2006).
Hand washing with soap is the key to reducing germs and preventing illness (Burton et
al., 2012). The duration of one’s hand washing with soap and water is what makes hand washing
effective (Aiello et al., 2008). When one washes his or her hands for 15-30 seconds, more germs
will be removed than washing for shorter periods of time (Fuls et al., 2008; Jensen et al., 2015;
Todd et al., 2010). Since the outbreak of COVID 19, many countries have changed their hand
washing recommendations to washing hands for 20 seconds, with some adding a few more
seconds for drying (Centers for Disease Control and Prevention, 2020). Schools and companies
have also adopted these new hand washing recommendations as a way to combat COVID. With
COVID cases rising, hand washing can help reduce the spread of this virus (Alzyood et al., 2020;
Centers for Disease Control and Prevention, 2020; Rundle et al., 2020).
Autism Spectrum Disorder
Autism spectrum disorder (ASD) is a neurodevelopmental disability that causes social,
communication, and behavioral challenges. Each person with ASD is unique since those with
ASD communicate, behave, learn, and interact differently from each other. This is the reason
why “spectrum” is within the disorder name (Hendricks, 2010). The abilities of those with ASD
can range from gifted to severely challenged, with their level of support needs ranging widely as
well (Hendricks, 2010; Volkmar & Reichow, 2013). In the past, the American Psychiatric
Association Diagnostic and Statistical Manual, Fourth Edition (DSM- IV) categorized Autism
into multiple, and separate, diagnostic categories. These conditions included asperger syndrome,
autistic disorder, childhood disintegrative disorder, and pervasive developmental disorder not
otherwise specified. Today the Diagnostic and Statistical Manual, fifth edition (DSM-5)
3

recognizes all the former under one diagnosis, with the diagnosis being Autism Spectrum
Disorder (Volkmar & Reichow, 2013). To be diagnosed under the DSM-5 criteria, one must
experience severe challenges in three areas of social communication and interactions and have
up to two of four types of restricted, repetitive behaviors. The three areas of social
communication and interaction consist of social-emotional reciprocity (e.g., accepting and
reciprocating compliments to a peer, expressing one's feelings, etc.), nonverbal communication
(e.g., being aware of body language, understanding emotions based on facial features), and
engaging in all aspects of relationships (e.g., having conversations with a peer, engaging in
intimate relations with a significant other, showing interests in a peers interests, etc.). The four
types of restricted, repetitive behaviors consist of repetitive movements, engaging in consistent
routines or ritualistic patterns, having highly fixated interests, hyper- or hyposensitivity to
sensory input, and/or fixations on different sensory components in the environment (American
Psychiatric Association, 2013).
Learning Challenges of ASD
Every learning challenge is unique to each autistic person, ranging from difficulties with
communication (expressively and/or receptively), sensory information (tolerating different types
of experiences with the senses), executive functioning (emotional regulation, thought planning,
adaptive skills), to engaging in repetitive stereotypy behaviors (Hendricks, 2010; Rapp &
Vollmer; 2005). Because each autistic person has a variety of different characteristics and
challenges, they require various and more intense approaches to learning, with both academics
and daily living skills, than their neurotypical peers (American Psychiatric Association, 2013;
Hendricks, 2010). Two challenges, executive functioning delays and engaging in stereotypy

4

behavior, are explained in this paper and provide an explanation to why daily living skills, such
as hand washing, need specialized training for autistic individuals.
Executive functioning skills can help an individual be successful when learning new
skills (e.g., academic or daily living skills) (Diamond, 2016). Executive functioning skills
typically develop during the toddler years and help individuals with regulating their emotions,
thoughts, actions, and their adaptive or academic skills. Examples of executive functioning
include planning ahead, time management, adapting to change, generalizing skills in new
environments, working memory, organization, self-control, and self-monitoring (Goldstein et al.,
2014; Diamond, 2016). Impairments with executive functioning can severely affect an autistic
person’s success when learning and generalizing new skills (Landa et al., 2005; Lopez et al.,
2005). If an autistic individual has an executive functioning impairment, skills that contribute to
independence as an adult, such as daily living skills, academic readiness, ability to adapt, and
language skills, are greatly affected (Tschida & Yerys, 2022). For autistic children, problems
with executive functioning are due to issues with motor planning, memory, poor generalization
skills, attention, and managing changes rapidly, which delay learning in various areas (academic,
emotional, social, daily living skills, etc.) (Hendricks, 2010). For example, the act of washing
hands involves multiple steps to successfully cleanse the hands and is a skill that is important to
generalize since it will need to be done in multiple environments. Due to the challenges
mentioned, autistic individuals require specialized interventions to increase their executive
functioning skills when engaging in daily living skills, such as hand washing.
Another issue leading to learning challenges for autistic children is the presence of
stereotyped and repetitive behaviors. Stereotypy and repetitive behaviors are often considered
core characteristics of ASD (ASD; American Psychiatric Association, 2013). Some of these
5

stereotypies present as ritualistic behaviors, self-stimming, mouthing objects/hands, selfinjurious behaviors (SIB), aggression, or tantrums. The presence of stereotyped behavior in
autistic individuals creates delays during skill acquisition, such as learning daily living skills
(e.g., hand washing) (Koegel & Covert, 1972). In order for autistic children to reduce some
stereotypies and effectively attain skills, they may require intense and longer teaching sessions
than typically developing children to first reduce their problem behaviors and increase their
independence in adulthood (Burt et al., 1991; Hendricks, 2010; Kobayashi & Murata, 1998).
With some stereotypies being self-injurious behaviors, this can present life-threatening situations
for an individual, causing treatments for the individual to be centered on reduction of the
problem behavior and not necessarily addressing higher rates of skill acquisition (Cariveau et al.,
2016; Piazza et al., 2002). Examples of stereotypies that are considered self-injurious behaviors,
and affect skill acquisition, are mouthing and pica.
Mouthing and Pica
Mouthing and pica share similar characteristics, as pica is a disorder characterized by the
repeated mouthing, chewing, or ingesting things that are not edible (American Psychiatric
Association, 2013). Although mouthing does not always involve the ingesting of an item, it
shares similar concerns to pica since it involves foreign objects entering the body. Autistic
children are more likely to engage in pica and mouthing than their neurotypical peers (Fields et
al., 2021), with prevalence of pica ranging from 4% to 26% (Matson et al., 2013). Some
examples of what can be ingested or mouthed are paint chips, dirt, paper, plastic, hair, nails, and
many other nonfood items. Body parts such as an individual's hands, toes, arms, or legs are also
examples of what can be mouthed.
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Mouthing and pica increase the risk of bacteria and viruses entering the body. In a study
done using children under five years old, 99% of E.Coli was transmitted from the childrens
hand-to-mouth contact (Mattioli et al.,2015). Another study using children under five years old,
found that the primary source of ingesting E.coli was through hand-to-mouth contact across
children of various ages (Kwong et al., 2020). Despite some environmental aspects that were not
within the control of participants, both studies concluded that the prevention of E.Coli on hands,
through hand washing and implementing hygiene techniques, would significantly reduce the risk
of illness (Kwong et al., 2020; Mattiloi et al., 2015). While Kwong et al. (2020) and Mattiloi et
al. (2015) did not use autistic participants, autistic individuals who engage in pica or mouthing
are at higher risk for immediate or long-term health related issues, even death in some cases
(Matson et al., 2013; McAdam et al., 2004; Zhou et al., 2000). The findings of these two studies
support evidence for the importance of learning effective hand washing, to reduce ingesting
bacteria or viruses, while classifying mouthing and pica as self-injurious behaviors (Kwong et
al., 2020; Mattiloi et al., 2015). While more research needs to be done, it has been found that
interventions based on the principles and procedures of applied behavior analysis are effective in
treating mouthing and pica and therefore might enhance the skill acquisition for behaviors such
as hand washing (Carter et al., 2004; Matson et al., 2013; McAdam et al., 2004).
Applied Behavior Analysis
Applied behavior analysis (ABA) is the science of understanding and improving human
behavior through the use of a scientific approach. What makes ABA different from most other
therapies is that ABA focuses on objectively defining behaviors of social significance and
intervening to improve the behavior, while also showing that there is a reliable relationship
between the interventions and the improvement in behavior. ABA is “the science in which the
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principles of the analysis of behavior are applied systematically to improve socially significant
behavior and experimentation is used to identify the variables responsible for behavior change”
(Cooper et al., 2020, pg. 2). ABA’s focus is on how behaviors are affected or changed by the
environment, along with how learning takes place. The goal of ABA is to provide interventions
to society that are “accountable, public, doable, empowering, and optimistic” and a commitment
to evidence-based decision making (Cooper et al., 2020, p. 18).
ABA is best implemented by a Board Certified Behavior Analyst® (BCBA®) who studies
the behaviors of an individual and works to improve the quality of life of said individual.
Through the principles and procedures of ABA, BCBA’s target specific behavior(s) and work to
modify them into functional behaviors that can increase the quality of life of individuals. A
BCBA provides services and interventions using the seven dimensions of ABA. These
dimensions are what sets ABA apart from other sciences. The seven dimensions that define ABA
are applied, behavioral, analytic, technological, conceptually systematic, effective, and generality
(Baer et al., 1968). Applied refers to the part of the intervention or study that is socially
significant to the individual or society. Behavioral refers to aspects of behavior that can be
operationally defined and precisely measured. Analytic refers to if the study or intervention has
control over the change of the target behavior, or a functional relationship. Technological refers
to if the study or intervention has listed all procedures and can be duplicated through listed
procedures. Conceptually systematic refers to all procedures that are used being related to the
principles it was derived from. Effective refers to if the study or intervention altered the target
behavior significantly, or was effective. Generality refers to if the study or intervention methods
are present after the study for a longer period of time, in different settings and people (Cooper et

8

al., 2020; Baer et al., 1968). Each of these dimensions are part of how BCBA’s come up with
interventions that will have a positive outcome on individuals they serve.
A BCBA’s goal is to provide interventions that are of quality, using only ABA principles
and procedures that are evidence-based practices (EBPs). In order to determine if an intervention
is an EBP, three components will be considered: use of best available evidence, clinical expertise
or professional judgment, and client values and context (Contreras et al., 2021). By providing
interventions using EBP’s, a BCBA can ensure that they are providing the most ethical
intervention to their clients. A BCBA’s job is to provide a client with interventions that have
been examined and fit standards that will keep a client safe and respected. (Behavior Analyst
Certification Board, 2014).
For the treatment of challenges within ASD, ABA is known for a wide range of effective
interventions (American Psychiatric Association, 2013; Makrygianni et al., 2018; Cooper et al.,
2020). ABA interventions involving the use of reinforcement, modeling, shaping, prompting,
fading and chaining intervention strategies are among the interventions used to treat a multitude
of behaviors, and have effectively treated some cases of executive functioning delays, pica and
mouthing (Hendricks, 2010; Matson et al., 2013; Mitteer et al., 2015; Piazza et al., 1998; Piazza
et al., 2002).
Purpose of This Review
The purpose of the current review is to investigate if there are any evidence-based
behavioral techniques used to teach autistic children hand washing. A systematic review was
done according to the Preferred Reporting Items for Systematic reviews and Meta-Analyses
(PRISMA) guidelines. The flow chart in Figure 1 describes the process of eliminating nonrelevant articles in the present review following PRISMA guidelines. After using PRISMA to
9

isolate relevant articles, I used the framework and formula described by Reichow (2011) to
determine if the teaching procedures used in any of the studies found could be considered
evidence-based practice.
Method
Search Methods
I conducted the initial search of the literature in November of 2021. The search was
conducted using the Seton Hall University library system multi-database search engine
https://library.shu.edu/home. The advanced search option was used so that I could search
combinations of specific terms and the initial results could be filtered. The Seton Hall University
library system searches through 474 databases simultaneously. Popular databases that are
available through the system include Academic Search Complete, APA PsycARTICLES
(EBSCO Publishing), APA PsycINFO (EBSCO Publishing), The Cochrane Library, Education
Database 1988-current (ProQuest Central), ERIC (ProQuest), Google Scholar, PubMed, SAGE
Journals Online, ScienceDirect, Springer Journals, Taylor & Francis Online, and Wiley Online
Library. A list of databases that were included in the library system at the time of the initial
search will be provided by the author on request.
A general search was done using all available databases. My initial search was filtered to
remove any results that were not published in English and those not published in peer-reviewed
academic journals. The search was not limited to certain years. A search of gray literature, which
includes masters’ theses and doctoral dissertations, was done using the ProQuest Dissertations &
Theses Global database, available on the Seton Hall University Library search engine.
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The following terms were used for my search along with the Boolean operator “and”:
“autism” and “hand washing”, “autistic” and “hand washing”, “Asperger” and “hand washing”,
“autism” and “hand hygiene”, “autistic” and “hand hygiene”, “Asperger” and “hand hygiene”.
All searches were done within “All Text” in order to retrieve the most results. For the gray
literature search, the same combinations of terms were searched within ProQuest Dissertations &
Theses Global database.
After filtered results were obtained through the initial search, I exported them to Zotero,
an online reference management software program. Zotero allows for easy storage of results and
automatically identifies and removes duplicates. I then exported the results from Zotero into a
Microsoft Excel spreadsheet for further analysis. Additional duplicates were identified and
removed by hand after being exported into Microsoft Excel.
Initial Screening
After final duplicates were removed, an initial screening of the articles was conducted to
remove articles that were unrelated to my topic of interest. For this screening, titles and abstracts
from each article were reviewed to determine if they were relevant to my topic (behavioral
techniques used to teach hand washing for autistic children). If the articles did not involve hand
washing, teaching hygiene skills, or teaching autistic children daily living skills, they were
removed. After this screening, the remaining articles were reviewed according to predetermined
inclusion and exclusion criteria.
Inclusion and Exclusion Criteria
To obtain a final list of relevant articles that will be subject to quality review, the
following inclusion and exclusion criteria were applied:
Inclusion criteria:
11

A. The article must be an empirical analysis of a treatment. This would include any study in
which an independent variable, or treatment, is employed and its effects tested on a
dependent variable, or target behavior.
B. The study in the article must include hand washing as a target behavior, or a dependent
variable.
C. The study must have at least one participant that is a child, under the age of 18, with a
diagnosis of ASD.
Exclusion criteria:
A. Non-experimental treatment articles (literature reviews, opinions, surveys, systematic
reviews, narrative descriptions, newsletter entries, non-peer reviewed sources).
B. Studies employing teaching life skills, but not specifying hand washing.
C. Studies not published in the English language (if not already removed through the initial
search filters).
D. Studies not including at least one participant with a diagnosis of autism.
Data Extraction Procedures
The articles that met my screening and inclusion criteria were examined by the following
data extraction procedures: participant demographics, experimental design, the skills targeted for
the study and if the skills were taught with other skills or if they were exclusively taught,
treatments employed for hand washing, treatment effectiveness and data-based results, who were
the trainers involved in the treatment, and the limitations of the study.
Quality Analysis Procedures
Single-case design studies included within this review were assessed using the quality
measures outlined in Reichow (2011) for assessing single subject experimental designs (SSED).
12

The studies were independently assessed for quality and then studies with similar treatments
(independent variables) were assessed together to determine if the interventions used are
evidence-based according to Reichow (2011) criteria. The first step was to evaluate study quality
using Reichow’s (2011) rubric of six primary quality indicators (participant characteristics,
independent variable, baseline conditions, dependent variable, visual analysis, and experimental
control) and six secondary quality indicators (interobserver agreement, kappa, blind raters,
fidelity, generalization or maintenance, and social validity). These indicators are important for
assessing the internal validity of a SSED.
The following procedures for assessing study quality and determining evidence-based
practice were taken from Reichow (2011). For each of the primary quality indicators, a study can
be rated high (H), acceptable/adequate (A), or unacceptable (U). A High quality rating is given to
a SSED study that includes the following criteria for their participant characteristics (PART): (1)
age and gender of participants, (2) behaviors are operationally defined and/or all participants
have a specific diagnosis via an acceptable diagnostic instrument (e.g. DSM-5), (3) characteristic
information on the researchers is provided and (4) if the study used a standardized test, scores
and measures are provided. An Adequate quality rating is given to a study that meets the
Participant Characteristics (PART) criteria 1, 3, and 4. An Unacceptable quality rating is given to
a study that does not meet participant characteristics criteria 1, 3, and 4.
For the independent variable (IV) a High rating is given to a study that defines their
independent variable (e.g. interventions) in a precise way that allows for replication. If a manual
for intervention is used, the study can be awarded this rating. An Adequate rating is given to a
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study that defines most of their IV but omits specific details. An Unacceptable rating is given to
a study that does not define their IV.
For the dependent variable (DV) a High rating is given to a study that meets the
following criteria: (1) all variables are operationally defined, (2) the measures are detailed
enough to be replicated, (3) measures are linked to the dependent variables, and (4) measurement
data are collected at appropriate times for the analysis conducted. An Adequate rating is given to
a study that meets three of the four criterias. An Unacceptable rating is given to a study that
meets less than three of the four criterias.
For baseline conditions (BSLN) A High rating is given to a study that meets all the
following criteria: (1) includes at least three measurement points, (2) data are stable via a visual
analysis, (3) no trend or counter-therapeutic trend, (4) conditions are operationally defined and
can be replicated. An Adequate rating is given to a study in which at least one of the criterias was
not met, but not for more than 50% of baselines. An Unacceptable rating is given to a study in
which more than two of the criterias were not met in one baseline or more than half of the
baselines used do not meet three of the criterias.
For visual analysis (VIS ANAL) a High rating is given to a study in which the graphs of
the study meet all of the following criteria: (1) data are stable in level and/or trend, (2) contains
less than 25% overlap data points between adjacent conditions, and (3) have a large shift in level
or trend between adjacent conditions that follow the implementation/removal of an IV. An
Adequate rating is given to a study that meets two of the criteria for at least 66% of the graphs.
An Unacceptable rating is given to study in which two or less criteria were met for less than 66%
of the graphs.
14

For experimental control (EXP CON) a High rating is given to a study that demonstrates
an experimental effect occurring at three points in time with changes to the DV varying with the
implementation of the IV. An Adequate rating is given to a study which demonstrates
experimental effect on at least two points or at least 50%. An Unacceptable rating is given to a
study that demonstrates experimental effect on fewer than two points or less than 50%.
When assessing the secondary quality indicators, a dichotomous scale (a scale indicating
if there was evidence or if there was not evidence) was used for each of the secondary indicators.
Again, all procedures were obtained from Reichow (2011). Interobserver agreement (IOA) can
be rated as positive if IOA is collected across all conditions, raters, and participants with a
reliability of higher than 80%. Kappa (KAP) is given a positive rating for a study that has KAP
calculated for at least 20% of sessions across conditions, raters, and participants higher than
60%. Blind Raters (BR) are rated positive if the raters are blind to the IV. A positive rating is
given in the area of Fidelity (FID) if the IV or procedural fidelity is assessed across conditions,
participants, and implementers with statistics higher than 80%. A positive rating is given in the
area of Generalization or Maintenance (G/M) if data are collected after the final data collection
to assess the generalization or maintenance. In the area of Social Validity (SV), a positive rating
is given if the study contains at least four of the following: (1) Socially significant DV’s, (2)
Time and cost effective IV, (3) comparison between individuals with disabilities and without, (4)
it is clinically significant by showing a behavioral change, (5) consumers are pleased with the
outcomes, (6) IV is done by people who come in contact with the participants, or (7) the study is
done in a natural context (Reichow, 2011).
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After a study is assessed on primary quality and secondary quality indicators, it is given
an overall strength rating (strong, adequate, or weak) which is derived from the ratings given for
the quality indicators. A study is considered strong, if it has all its primary indicators rated as
high and its secondary indicators are high for at least three of the six secondary indicators. An
adequate study is one that has a high rating on at least four primary indicators and an acceptable
or high rating on at least two of the six secondary indicators. A study is considered weak if it has
high ratings in less than four primary indicators and less than two acceptable or high ratings in
the six secondary indicators (Reichow, 2011).
Continuing with an analysis according to the procedures of Reichow (2011), the final
assessment is determining evidence-based practice (EBP) across studies using the strength
ratings given from primary and secondary quality indicators. There are two levels of criteria of
EBP, Established and Promising. An Established EBP is a treatment that was shown to be
effective across multiple studies, by at least two independent research groups, that have a High
rating across all possible combinations of evidence. A Promising EBP is a treatment that was
shown to be effective across multiple studies but has aspects that demonstrate weaker ratings,
such as Acceptable or Unacceptable. When determining the status of EBP for SSED’s, it is
crucial that one examines the number of studies conducted and number of participants used. An
important part of the EBP determination is how many participants the intervention was
successful for. Reichow (2011) provides a formula that can be used to assess all combinations of
evidence to determine the efficacy of an intervention.
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Results
The reader is referred to Figure 1 for a visual display of the results depicted through the
PRISMA 2009 Flow Chart as described by Moher et al., (2009). The initial search through the
full library search engine resulted in the identification of 12,086 articles within the published
literature. Refer to Figure 1 for a breakdown of initial results by search terms.
The search results were first limited to only identify articles published in English
resulting in 8,988 articles, with 3,098 articles being removed from further analysis. The search
was then limited to academic journals, removing 7,869 articles from further analysis, leaving
1,119 articles. The initial search was then limited to peer reviewed studies, resulting in 45
articles being removed from further analysis, leaving 1,074 articles for review. The remaining
1,074 articles were uploaded to Zotero, resulting in 347 duplicates being automatically removed.
The 727 remaining articles were examined manually for duplicates leaving 404 articles for
further analysis.
I then employed the inclusion criteria in the following order with the following results
(again, refer to Figure 1): (1) 337 studies were excluded due to not being empirical analyses of
treatment (67 citations remaining), (2) 57 studies were excluded due to hand washing not being a
dependent variable (10 articles remaining), (3) five studies were excluded due to not having a
participant with ASD (five articles remaining). Gray literature was subjected to the same search
criteria as published literature and resulted in 1 article being included in the final analysis. The
final data resulted in six articles meeting the inclusion criteria. Table 1 provides a summary
description of each qualifying study.

17

Qualitative Analysis of Studies
Participants
A total of 19 children participated in the studies included. Children were recruited from
agencies already providing behavior analytic services to each child, respectively. Gender was
reported in 100% of studies, with 89% (n=17) of children being male. Age was reported in 100%
of studies with ages being between 3-10 years old and one child being 17 years old (Campbell et
al., 2015). Three studies (Bimbrahw et al., 2012; Gerow et al., 2021; Kern et al., 2007) included
interventionists already familiar with the participants; two studies included the participant's
parents (Bimbrahw et al.,2012; Gerow et al., 2021) and one included the participant's teacher
(Kern et al., 2007).
Research Design
All six studies employed single-case designs. Three of the six studies (Campbell et al.,
2015; Milstein, 1995; Rosenberg et al., 2010) employed a multiple baseline across participants
design, with one of those studies (Milstein, 1995) also using a multiple probe design within
participants across tasks. One study (Gerow et al., 2021) used a multiple baseline across skills
and one study (Kern et al., 2007) used an alternating treatment design with no baseline data. One
study (Bimbrahw et al. 2012) was a case study and did not report baseline data.
Targeted Skill(s) for Acquisition
Studies included in this review were selected for their focus on skill acquisition training
for hand washing. Five studies employed a treatment to improve hand washing, with one study
(Bimbrahw et al., 2012) employing an intervention to evaluate their prompting system by using
hand washing as the targeted skill, but not necessarily employing it to improve the independence
of hand washing. Three studies (Gerow et al., 2021; Kern et al., 2007; Milstein, 1995) included
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hand washing being taught along with other targets (i.e., toileting, clean up routine,
toothbrushing). Two studies (Campbell et al., 2015; Rosenberg et al., 2010) exclusively targeted
and taught hand washing, with one study (Bimbrahw et al., 2012) reporting data on hand
washing results after implementing their prompting procedure, but did not target increasing
independence for hand washing.
Treatment and Results
Of the six studies, three studies had an independent variable that included videomodeling with a task analysis (Campbell et al, 2015; Milstein, 1995; Rosenberg et al., 2010).
These three studies all used custom made videos for video modeling, with Rosenberg et al.
(2015) using both custom and commercially produced videos. Milstein (1995) also paired their
video-modeling with and without verbal instruction as part of their conditions during
intervention. Kern, et al., (2007) used songs embedded in classroom routines as prompts to
increase independence in hand washing, and other classroom tasks. Bimbrahw, et al. (2012)
employed an intervention with the use of a computerized prompting device to assist with going
through the steps of hand washing. Gerow et al. (2021) utilized telehealth coaching in which
BCBAs taught parents virtually how to implement a time-delay prompting procedure using
physical prompts for a given self-help task analysis.
Video-modeling and Task Analysis
Campbell et al (2015) employed their intervention through the use of a hand washing task
analysis and video models played on portable handheld devices for three participants. A multiple
baseline across participants was used to evaluate the results within this study. Participants
entered the treatment phase upon completion of their baseline phase; the first participant engaged
in baseline for one week, the second participant for two weeks, and the third participant for three
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weeks. Baseline consisted of each participant engaging in their typical hand washing routine
without any prompts or the video. A 13-step task analysis for hand washing was created and used
as a guide for the development of the hand washing video model. While participants viewed the
video model, data were recorded on independent completion of each step in the task analysis.
Percentage of independent step completion was used to report results. Data showed an increase
in independent step completion across all three participants. Before treatment, participants
completed 68% of the steps independently. After treatment, they completed 84% independently.
Participant 1 started with completing 61% of steps independently in hand washing and increased
to completing 91% independently after treatment. Participant 2 increased her level of steps
completed independently for hand washing to 85% in treatment from 62% in baseline.
Participant 3 began with an average of completing 78% of hand washing steps independently and
improved to 84% of steps independently. While the participants showed improvements, they
failed to consistently demonstrate certain steps in the hand washing task analysis. Participants 1
and 2 did not consistently dry their hands, participants 2 and 3 did not consistently apply soap to
their hands, and participant 3 did not consistently turn off the water.
Campbell et al. (2015) self identified some limitations to their study which could have
qualified their results. The authors hypothesized that one participant, participant 3, did not reach
greater levels of independence due to their multiple diagnoses. Participant 3’s multiple diagnosis
may have caused them to struggle to visually attend and become distracted by the environment,
which was a classroom setting that included the participants' peers. While Campbell et al. (2015)
acknowledge that there may have been competing activities and high noise levels from peers
occurring in the classroom during each trial, they felt a natural environment was necessary.
Participants showed improvement over the course of the one month study, despite not meeting
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the mastery criteria. The limitations noted by Campbell et al. (2015) suggest that the intervention
used should be applied for longer than one month, as the study only employed their intervention
for one month.
Rosenberg et al. (2010) used video modeling and a nine step hand washing task analysis
to increase the number of steps three participants engaged in independently. A concurrent
multiple baseline across participants design was used. Baseline consisted of an experimenter
instructing the participants to wash their hands without any further instruction or prompts. A
commercial video and custom videos were used by the researchers for video-modeling. The
commercial video used came from a series called “Special Kids” in which the creators describe
the videos as a video modeling therapy program. From the series a video, titled “Day at School”,
was chosen for treatment and a 25 second clip of an 8 year old washing their hands was used.
While there was no verbal narration of the hand washing steps used, reminders to wash hands
and dry hands are stated, along with the words “Wash” and “Dry” appearing during the video.
The researchers' customized videos were 35-47 seconds and included people who were familiar
to each of the three participants; two participants had their twin used and one participant had a
classmate used. Researchers escorted the participants into a room and stated “we’re going to
learn to wash our hands”. The videos, commercial and customized, were played for the
participant at separate times and verbal praise was used for appropriate attending and sitting
while watching the videos. After the participants watched the videos, they were escorted to the
bathroom and instructed to wash their hands like the video.
Rosenberg et al. (2010) faded videos by only playing them on alternate days when
participants completed all of the handwashing steps for five consecutive days. The videos were
then discontinued when a participant completed 100% of the steps on a day the video was not
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played. Generalization probes across persons and settings occurred. For generalization across
persons, the participants primary classroom teacher at the same time of the day as the
intervention sessions. For generalization across persons and settings, the participant was
instructed by their classroom teacher to wash their hands at an appropriate time of day, such as
lunch time. Maintenance probes occurred approximately one month after intervention ended.
A nine step hand washing task analysis was used in conjunction with both videos,
commercial and customized. Participants were scored on the number of steps they completed
independently for the task analysis done after watching the customized and commercial video.
Percentage of independent steps were used to report results. Participant 1 engaged on average
two steps independently in baseline, improved to five steps independently during the
introduction of the commercial video, and increased to completing all nine steps of the task
analysis following the custom made video. Participant 1 did show a slight decrease in
independent steps performed when the video was removed, but went back to mastery when
shown the video on alternating days. Participant 1 showed evidence of improvement by engaging
in the complete hand washing sequence during a generalization probe across persons and at a one
month follow up. However he did not generalize it across different settings.
Participant 2 engaged in on average two steps independently during baseline and showed
no improvement following the commercial video. Following the custom-made video, participant
1 increased slightly by engaging in four steps on average. Participant 2 did not show
generalization across people or settings during scheduled generalization probes, but at a one
month follow up participant 2 showed improvement in generalization across settings. Participant
2 washed his hands in a different bathroom providing researchers evidence of generalization
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across settings and maintenance. Teachers also reported that Participant 2 washed his hands
independently in the classroom.
Participant 3 engaged in one step independently on average during baseline. After four
sessions with the commercial video, Participant 3 performed seven of the nine steps
independently and consistently performed the same seven steps when the custom video was
shown. Participant 3 engaged in the same seven steps during his generalization probes and about
six of the steps were performed independently during his one month follow up. For all the
participants their teachers were given a social validity questionnaire where they expressed that
they saw improvement in the children and indicated that the intervention was successful.
Rosenberg et al. (2010) found that two of the three participants, participant 1 and
participant 2, showed improvement in skill acquisition of hand washing when presented with a
custom video, with one of those participants mastering hand washing. These two children did not
learn from the commercial videos, but the third participant did. Participant 3 did not master
handwashing, but he performed more steps independently when shown the commercial video. He
maintained the number of steps performed independently when shown the custom video,
showing no benefit. Rosenberg et al. (2010) found that children learn differently from videos and
that one type of video may not always be successful when teaching skills.
Rosenberg et al. (2010) realized that a limitation of this study was the utilization of only
one commercial video to teach hand washing skills. While the data only show an increase in
independent steps during the commercial video for one participant, future research should
consider using multiple commercial videos. Future research should also consider using more
than three participants to generalize results to other children.
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Milstein (1995) evaluated the effects of task analysis and video modeling paired with and
without verbal instruction for three participants. The purpose of this study was to determine the
effects of video modeling without instruction and video modeling with instruction while
acquiring self-help skills and also evaluated if echolalia positively facilitates learning of autistic
children. Milstein (1995) taught hand washing and tooth brushing in their treatment. A multiple
baseline design across participants and a multiple probe design within participants was used to
evaluate the treatment in this study. Milstein (1995) conducted pretests to evaluate the effects of
verbal and gestural prompting procedures before exposure to video modeling. Pretests were
evaluated using a multiple baseline control design. Four settings (a training room and small
bathroom at the Autism Center, a bathroom at a local college, and a bathroom at the participant’s
home) were used during this study. The videos used were created by the researchers and
consisted of a therapist familiar to the participants. The baseline phase consisted of the
participants viewing the videos without verbal instructions and receiving reinforcement for
sitting appropriately and attending to the videos. For one participant attention training was done
prior to baseline to introduce the concept of video modeling and to improve attending skills. The
treatment phase consisted of the same videos from baseline with added verbal instructions for
each step. During the treatment phase, after a participant has watched the videos, the researcher
brought the child to the bathroom and told them to “say the rules” at the beginning of each
session. A 10-step task analysis was used for hand washing and participants were scored on the
occurrence or nonoccurrence of each step.
All participants showed improvement in hand washing following the study. Participant 1,
met acquisition criteria (100% correct during two consecutive probes) for hand washing after
two presentations of the video modeling with instruction. Participant 1 maintained these skills
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during generalization probes. Participant 1 was not available for follow ups at one and two
months, but was available for the three month follow up and maintained 100% of the skill.
Participant 2, met acquisition criteria for hand washing after eight presentations of the video with
instructions and maintained 90% accuracy of these skills during generalization and unstructured
probes. Participant 2 maintained 100% of skills at a one-month follow-up and 80% of skills at a
two month follow up. Data was not collected for participant 2 at a three month follow up due to
participant 2’s behavior interfering with completing the sequences. Participant 3, met acquisition
criteria after twelve exposures to the videos. Participant 3 maintained 89%-100% of skills during
generalization. During follow up sessions across three months, participant 3 showed a decrease
in responding with the participant displaying 80% correct independence after one month, 75%
after two months, and 80% at three months.
Milstein (1995) conducted generalization probes across settings and stimuli after a
participant had met the criteria (100% during two consecutive probes) in one of the settings (the
Autism Center). Generalization to a bathroom was conducted for one participant, while
generalization to the participants’ homes was conducted for two participants. Generalization
across stimuli was conducted by providing the participants with a liquid soap and paper towel
dispenser instead of a cloth towel and bar of soap from the treatment sessions. Unstructured
probes were assessed for each participant, in which the researcher did not assist the participant to
complete the next step if they failed to do so independently. Maintenance probes were conducted
at the Autism Center one, two, and three months after participants met criteria.
A limitation of the study noted by Milstein was the possibility that success during the
study was due to the participants viewing the videos during baseline. Milstein indicated that
counterbalancing the test conditions and baseline could have been beneficial. Another limitation
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noted was possibly making the tasks, hand washing and tooth brushing, aversive participants due
to pretesting before the intervention.
Case Study Treatments
A case study by Bimbrahw, et al. (2012) used a computerized prompting device called
COACH (Cognitive Orthosis for Assisting aCtivites in the Home) for ASD to guide autistic
children through common self-care activities. The goal of this system was to serve as an
interactive teaching tool by reinforcing each step of the task. It is important to note that the goal
of the study was to evaluate the effect of COACH for ASD with the participants. While the task
of hand washing was used, and data on the task was reported, the goal was not to increase the
independence or test skill acquisition of handwashing. COACH for ASD involved a video
camera mounted over a sink, a speaker, a computer, and a flat-screen monitor. The system used
artificial intelligence software to analyze the children’s actions and decide if a prompt was
necessary. The prompts used were pre-recorded verbal, picture, picture with verbal, video, and
video with verbal. The system software was programmed with an activity tracking module and
decision-making module. The activity tracking module was used by the system to determine
what point the child was physically at in the hand washing sequence. The module was sensitive
enough to determine things such as if the water was on, if the child was scrubbing, and if the
child was using a towel. The decision-making module was used to determine if the child needed
a prompt and what prompt (verbal, picture, or video) should be used. As the child moved through
the hand washing sequence, there were five buttons that corresponded to the handwashing steps.
When a child completed a step, the button that corresponds to the step would glow and the
picture on the child's picture schedule would be checked off. Data were analyzed using three
equations: Accuracy, which determined the system’s ability to deliver prompts without errors,
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Sensitivity, which measured the system’s ability to deliver prompts when needed and deliver the
correct prompt appropriately, and Specificity, which measured the system's ability to measure
when a prompt was not needed and to respond correctly by not prompting.
In treatment, parents escorted their children into a washroom that was designed to
resemble a washroom in a home. Two researchers, a technical research assistant and a caregiver
research assistant, conducted five trials with each of the children. The parents were led through
demonstration of COACH for ASD and asked to modify the settings until satisfied. At the
beginning of each trial, the parent asked their child to wash their hands, but were not to enter the
washroom, unless prompted to do so or to reassure the child. After each trial, the parent had the
option to change the system's settings while the child received a break. At the end of the five
trials, the parents were asked to complete an exit survey on the system.
Treatment results indicated that 39% of steps for hand washing were completed with help
from the system, 39% of steps were completed independently, 18% of the steps were not
completed, and 4% were completed with assistance from a parent. Bimbrahw, et al. (2012)
analyzed COACH for ASD’s actions and the reactions from the participants. Participants
responded to the system prompts 26% of trials, ignored the system’s prompts 31% of trials and
missed prompts for 19% of trials. 17% of trials participants correctly rejected a prompt given and
responded to the system’s false alarm prompts 4% of trials. An exit survey, which consisted of
five Likert-based questions, answered by parents indicated that all parents felt that their children
improved their handwashing skills with the use of the system.
Bimbrahw, et al. (2012) saw limitations within their study. The system used, COACH for
ASD, falsely prompted or did not prompt the participants enough. COACH for ASD also
required very specific programs and use of technology that would make it difficult for replication
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at schools or homes. While this study was chosen from this systematic review, this study did not
examine the effects of COACH for ASD when assisting with hand washing, but examined the
acceptance of the system and its performance by the participants and their parents. This study
was chosen due to the use of hand washing as a task and reporting of data on hand washing.
Future research for this study should involve using the system to measure the effects it has on the
participants' hand washing independence.
A case study by Kern et al. (2007) investigated the effects of using songs as structural
prompts embedded in classroom routines to increase the independence of a three year old
participant in multi-step self-care tasks. Three tasks, hand washing, toileting, and cleaning up,
were assessed using an alternating treatment design across tasks. The two treatments were song
intervention (Condition A), which followed the tasks using songs, and lyric intervention
(Condition B), which used the words only for the tasks. For each of the tasks, familiar songs
were used and some were modified to incorporate the tasks needed more. The tune to “Row,
Row, Row Your Boat” was used with the lyrics changed to match the appropriate seven steps of
hand washing, while Kern (2007) wrote a new song entitled “Let’s Go Potty” for the 10-step
toileting task. The “Clean up!” song by Barney and Friends, a popular children’s show from
1992, was used for the clean up task. Condition A and Condition B used the same wordings, with
the song intervention adding a melody to the words, and were alternated day by day during
treatment. Kern et al. (2007) used six categories: Did it, Did not do it, Did it with a prompt,
Negative Verbalization, Escapes, Number of times of any verbalizations, and Skipped the part.
These six categories of the participants behavior were used to measure each step of each multistep task through direct observation. Percentage of independent steps were tabulated for data.
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Kern et al. (2007) saw an increase in independence in each task for each of the
conditions, with the song intervention being more effective for hand washing and cleaning up
and the lyric intervention being slightly more effective for toileting. For the hand washing task,
the participant engaged in 61% of steps independently during the song intervention condition and
57.1% of steps independently during the lyric intervention condition. The authors concluded that
clinical use of song interventions was more effective than lyric intervention for some daily
routines. The participant's results indicated that “familiar and sung materials promote greater
learning than unfamiliar songs or spoken words” (Kern, et al., 2007).
The authors found a limitation within their experimental design. No baseline data were
taken for the participant, resulting in poor internal validity for the study. It was also difficult to
evaluate the effects of generalization for other children when only one participant was used for
the study. Kern et al. (2007) also expressed that by using an alternating treatment design, which
is beneficial in evaluating the efficacy of one treatment over another, the participant could have
been confused by learning and engaging in only one intervention per day.
Behavioral Skills Training for Parents to Implement Intervention via Telehealth
Gerow, et al. (2021) utilized telehealth coaching to train parents to help improve the daily
living skills of autistic children. A concurrent multiple-baseline design across skills was used to
evaluate the effects of parent telehealth coaching for four children and their parents. Each of the
four children had three skills that were assessed during the study (i.e., washing hands, cleaning
up toys, unloading the dishwasher, taking off a shirt, and other daily living skills). Telehealth
sessions were conducted by a therapist and a BCBA while children and their parents were in
their homes. A task analysis was created for each skill that the parents wanted to target for their
children. The parents all had prior knowledge on interventions, but none were formally trained in
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applied behavior analysis interventions or had used parent training via telehealth. For 90% of
sessions, the therapist recorded the number of steps the parent implemented correctly. Parent
training for this study was done using procedures from behavioral skills training model (BST),
which consisted of using instructions, prompting, and feedback on each session. Therapists
utilized screen sharing and file sharing to share all parts of the intervention – written and vocal
instructions for each procedure. The procedures were reviewed with parents before implementing
them with their child and all parent questions were answered. When the parent first implemented
the procedure with the child, the therapists vocally instructed the parent on how to correctly
implement each step.
After Gerow et al (2021) completed parent training via BST, the study consisted of
baseline, teaching trials, and the intervention. Baseline consisted of the parent instructing the
child to engage in a task and not providing any assistance or prompts. Teaching trials consisted
of the parent instructing the child to engage in a task, providing immediate hand-over-hand
prompts for each task, and then providing praise and access to a highly preferred tangible or
edible for one minute. Intervention consisted of the parent instructing the child to engage in a
task and providing a physical prompt on a time delay (waiting five seconds to provide a handover-hand prompt if needed). Sessions were recorded and data were collected as correct
independent or incorrect independent for each step in the task analysis. A correct step was
defined as a step done independently within five seconds of instruction given or completion of
all the steps independently in each session. Any steps that were completed using a prompt or not
done correctly, were marked as incorrect. Data on the dependent targets were only collected
during baseline and intervention phases since the teaching trials consisted of the use of an
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immediate prompt. Mastery criterion for all tasks was 100% of the steps completed correctly for
two or more consecutive sessions.
Gerow et al. (2021) saw an increase in two to three of the targeted three daily living skills
for four participants following telehealth training for parents. Across all participants, 19% of
steps were completed correctly during baseline and 66% were completed correctly during
intervention. Participant 1 was the only one that did not have washing hands as a targeted skill
but showed an increase in all three of his daily living skills (unloading the dishwasher, wiping
off counters, and setting the table). Despite increases, however, mastery criteria was not achieved
for any target. Participant 2 showed an increase in two of the three skills (cleaning up toys and
taking off shirt), and had a high percentage of correct independent steps for washing hands in
baseline that was maintained throughout intervention. Participant 3 mastered one of the three
skills (cleaning up toys) and showed an increase for two of the three skills (cleaning up toys and
washing hands). Participant 4 showed an increase and mastery in all three of his targeted daily
living skills (cleaning up toys, using a fork, and washing hands).
Gerow et al. (2021) chose to provide coaching for parents via telehealth with therapists
and BCBAs for their treatment and even provided some of the families with technology and
internet for treatment. A limitation for this study included the risk of technology and/or internet
not working for some families, loss, damage, or failure to return technology, and cost of
providing internet service to the families long term. While this was feasible for the duration of
the study, it would not be feasible long term as it can become a costly procedure. Technology
created other limitations such as the internet not always being connected properly causing calls
to disconnect, which caused sessions to be reset. Having calls being disconnected created issues
in the scheduled session, as not every family had enough time to waste troubleshooting internet
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connectivity issues. Other limitations included the use of one prompt-type throughout the study,
which was a time delay followed by a physical prompt. This prompt was used for all four
participants and Gerow et. al (2021) felt that prompting procedures should be individualized
within chaining interventions. Another limitation that occurred during the study was two
participants having high baseline data making it difficult to assess the intervention efficacy
across their multiple-baseline design. Although the study having four participants allowed for
several replications of the intervention to show the efficacy. Despite being considered a strong
case study, no data were taken on generalization, maintenance, or social validity.
Trainers
Of the six studies investigated for this review, two studies used BCBA’s as trainers
(Rosenberg et al., 2010; Gerow et al., 2021). Two studies (Bimbrahw et al, 2012; Milstein, 1995)
used researchers as trainers for their intervention. Three studies used family members of the
participants: Bimbrahw et al. (2012) and Gerow et al. (2021) utilized parents in their studies,
while Rosenberg et al. (2010) used siblings. Two studies (Campbell et al., 2015; Kern et al.,
2007) had occupational therapists as trainers, with Kern et al. (2007) also using music therapists
and a classroom teacher. Of the three studies that utilized family members, Gerow et al. (2021)
and Bimbrawh et al. (2012) had the parents participate in parent training prior to intervention.
Limitations and Future Research
A limitation that all studies shared was the limited number of participants used for each
intervention. On average all studies used three participants, with only two studies (Bimbrahw et
al., 2012; Campbell et al., 2015) using one female participant. Two studies (Bimbrahw et al.,
2012; Kern et al., 2007) lacked internal validity by having no baseline data prior to treatments. It
is also important to note that Bimbrahw et al. (2012) employed their study to evaluate the effects
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of their system, COACH for ASD, and not to investigate the increase the independence within
the handwashing task specifically. Only two studies (Milstein, 1995; Rosenberg et al., 2010)
examined and reported generalization and maintenance of their interventions. Had the four
studies that did not provide any generalization or maintenance data conducted generalization and
maintenance probes, the quality of the studies would have been strengthened.
Future research for all studies needs to involve more participants to further generalize
effects found in each study. Generalization and maintenance probes should also be built into any
replicated studies.
Quality Assessment
Using the rubric provided by Reichow (2011) for measuring EBP, the six included
articles were assessed. All six studies used single-subject designs and were rated individually
using the primary and secondary indicators for single-case study designs created by Reichow
(2011). Three studies (Gerow et al., 2021; Milstein, 1995; Rosenberg et al., 2010) received an
overall rating of “strong”, one study (Campbell et al., 2015) received an “adequate” rating, and
two studies (Bimbrahw et al., 2012; Kern et al., 2007) received a “weak” rating. Table 2 shows
the results of the quality assessment. Four studies (Campbell et al., 2015; Gerow et al., 2021;
Milstein, 1995; Rosenberg et al., 2010) scored high for their definition of all their primary
quality indicators. Two studies (Bimbrahw et al., 2012; Kern et al., 2007), both of which were
case studies, scored “adequate” for not having a dependent variable operationally defined and
scored “unacceptable” for not having baseline data. The same two studies (Bimbrahw et al.,
2012; Kern et al., 2007) also scored poorly on other quality indicators such as visual analysis and
experimental control.
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When assessing the secondary quality indicators, all studies were considered socially
valid. Five studies reported interobserver agreement for their data, but one study (Bimbrahw et
al., 2012) did not. Only one study reported Kappa (Bimbrahw et al., 2012) and two studies
(Greow et al., 2021; Rosenberg et al., 2010) reported fidelity. No studies reported data for blind
raters. Two studies (Milstein, 1995; Rosenberg et al., 2010) reported generalization and
maintenance data.
EBP Status of Studies
After a quality assessment assessing the strength of each study, using Reichow (2011)
method for determining EBP’s in Autism, three studies (Campbell et al., 2015; Milstein, 1995;
Rosenberg et al., 2010) were chosen to be used in the EBP status formula. The three studies were
chosen based on their similar treatments, using video modeling and a task analysis, and their
rigor rating of “adequate” or “strong”. Table 3 provides the EBP status formula which is the final
step in the Reichow (2011) method for determining EBP’s for Autism. All studies chosen were
SSED’s with two studies having a rigor rating of “strong” and one with an “adequate” rating.
There was a total of four participants across two studies (Milstein, 1995; Rosenberg et al., 2010)
for whom the interventions received a strong rating (SSEDS = 4) and one study (Campbell et al.,
2015) with three participants for whom the invention received an adequate rigor rating (SSEDA=
3). Studies receiving a score of 0-30 classify as “not an EBP”, studies receiving a score of 31-59
classify as a “probable EBP”, and studies receiving 60 points or more classify as an “established
EBP”. When put in the EBP status formula, the studies totaled to 22 points. Thus, video
modeling paired with a task analysis to teach handwashing to autistic children cannot yet be
classified as an established or probable EBP.
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Discussion
With COVID-19, and its variants, circulating all media outlets and conversations,
personal hygiene has become a popular and important topic to discuss. One can view
commercials and signs instructing people to “wash your hands for 20 seconds or more” in most
public settings, i.e., job sites, restaurants, transportation vehicles, stores, social media, etc. (CDC,
2020). In a world that is increasing its focus on effective handwashing, the methods to teach
autistic children effective handwashing were examined in this review. After starting off with
12,086 articles gathered from the initial search, this systematic review summarized the six
studies that met all inclusion criteria with the goal of potentially identifying an evidence based
practice (EBP) for improving the independence of handwashing in autistic children.
The most used treatment method across the six studies was utilizing a task-analysis. With
all six studies utilizing a form of a task analysis, it is important to note that this systematic
review did not run a EBP analysis on task analysis due to each of the studies not solely using a
task analysis. Each of the studies ran their procedures differently, despite having similarities in
treatment. Greow et al. (2021) had an effective treatment teaching parents how to implement a
task-analysis for daily living skills, via telehealth coaching, resulting in all participants
improving their skill of handwashing. Other studies mentioned in the review (Bimbrahw et al.,
2012; Kern et al., 2007) did not directly mention a task-analysis, but descriptions of their “steps”
used for handwashing indicate that a task analysis was used.
Campbell et al. (2015), Milstein (1995), and Rosenberg et al. (2010) all used videomodeling paired with a task analysis and obtained positive results for most of their participants.
Because their interventions were so similar in procedure, it was decided to analyze the
procedures together to see if video modeling with a task analysis can be considered an EBP
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according to Reichow, (2011) criteria. Despite video modeling already being established as an
EBP for other targets (Ayres & Langone, 2005; Bellini & Akullian, 2007; Carlile et al., 2018;
Hart, 2018), the three studies included in the current analysis did not have their collective data
rise to the level of being considered EBP specifically for handwashing in children with autism.
Despite their successful results, the total number of participants across the three studies did not
allow the EBP formula to rise into the established or promising EBP range.
Bimbrahw et al. (2012) and Kern et al. (2007) were case studies that unfortunately did
not have research designs meeting an adequate level of internal validity, however they obtained
successful participant outcomes through their interventions. Bimbrahw et al. (2012) did not
evaluate the rate of skill acquisition of handwashing specifically, but when examining their
teaching software COACH for ASD across daily living skills targets, one can see that it
contained video-modeling and task analysis in the systems prompting measures (i.e., picture and
video models were shown as needed during each step in the handwashing chain). In this way,
Bimbrahw et al. (2012) adds further support to the evidence base of the combined video
modeling and task analysis intervention in the successful teaching of hand washing to children
with autism. Kern et al. (2007) saw an increase in skill acquisition when using song and lyric
interventions, however did not provide baseline data, therefore resulting in a lack of internal
validity. Interestingly, Kern et al. (2007) was the only study within this review that did not
include any type of video-modeling in their study.
Although my systematic review did not find an EBP for teaching autistic children
effective handwashing, it did identify research that should be replicated and examined further
with regards to this target. With hand washing being a skill that is taught commonly in schools, it
is surprising that there was not more research on this task as a targeted skill for acquisition for
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autistic children. A limitation of my study is that it did not include interobserver agreement
(IOA) during the collection of articles or the quality assessment of each of them. Using IOA
ensures the integrity of data collection procedures and would have strengthened this review.
Because hundreds of articles were initially examined, it is possible that there were articles that
met my criteria that were overlooked. IOA would have lessened the likelihood of this
occurrence, however, was not conducted due to this being independent thesis research. In
addition, when my final six articles were chosen, IOA would have further ensured that my
ratings were reliable. Future systematic reviews on this topic should include IOA across all
components of the study. A second limitation of my review was only using the Seton Hall
University library and ProQuest data bases for my searches and other data bases surrounding this
topic should be explored. A final limitation of my study was limiting the articles to “English
only”, therefore any research published in other languages were not examined.
In conclusion, the current systematic review found a limited number of studies that
focused on increasing independence in handwashing for autistic children. While all studies
directly or indirectly used EBPs in their studies, collectively there is not enough research to
support what is an EBP to specifically teach autistic children to wash their hands. Despite not
qualifying as an EBP under Reichow, (2011) criteria, the most literature found during this
systematic review was a combination of video modeling and task analysis. The combination of
these interventions show positive findings in their data and should be replicated. Future research
should continue to explore the uses of video-modeling and a task analysis, together or separately,
to teach autistic children handwashing. With additional data, those interventions are likely to
elevate to EBPs for this target.
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Research has shown that hand washing is a skill needed to live a healthy life (Burton et
al., 2011; White et al., 2020; Aiello et al., 2008). While this is a skill that has been known to
have importance for decades, recent viruses such as COVID-19 created an emphasis on the
importance of hand washing. The literature found during this systematic review mainly involved
participants ranging from adults in the workplace (e.g. healthcare, food industry, corporate
related, etc) and neurotypical school children. These literatures emphasized the importance of
hand washing, but it is concerning that there is not enough on teaching our vulnerable
populations this task. Expanding research on the skill acquisition of hand washing for vulnerable
populations, such as the autistic community, could reduce the possibility of these populations
from contracting diseases and other illnesses. With a society recovering and adapting to a global
pandemic, focusing on how to improve the task of handwashing for a vulnerable population
would be socially significant.
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Figure 1
Initial Search PRISMA Chart
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Table 1
Qualitative Summary of Included Studies

BCBA’s and siblings
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Table 2
Quality Assessment of Included Studies
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Table 3
EBP status of video-modeling and task analysis to improve independence in hand washing for
autistic children
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